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Smoking Detection of Power Plant Personnel Based on Improved YOLOVS
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(1. AT Industrial Technology Research Institute, Nanjing Institute of Technology, Nanjing 211167, China;

2. Jiangsu intelligent perception technology and equipment Engineering Research Center, Nanjing 211167, China)

Abstract; Illegal smoking easily leads to the accidents of fire and explosion in power plants, it will bring huge loss to the people.
Aiming at the problem that the detection accuracy of illegal smoking behavior of personnel is not high in the power plants, an illegal
smoking detection method of personnel is proposed on the basis of improved YOLOv5s in the power plants. The method is based on
YOLOv5s network, the 3X3 convolution in the C3 module of the YOLOv5s network with a Bottleneck layer is replaced to improve
the learning ability of the algorithm. Then the efficient channel attention (ECA) module is added to the network, which makes the
network pay more attention to the target to be detected. At the same time, the loss function of the YOLOv5s network is replaced by
Scylla intersection over union (SIoU) to further improve the detection accuracy of the algorithm. Finally, the weighted bidirectional
feature pyramid network (BiFPN) is used to replace original YOLOv5s feature pyramid network to rapidly perform multi-scale feature
fusion. The experimental results show that, compared with the original algorithm, the detection accuracy of the improved algorithm is
89.3% , and the mean average precision (mAP) is increased by 2. 2%. Its detection effect improves significantly, and it has high ap-
plication value.
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FA4 RA R R S B X LS

BRI S | WESCE| & | &4 \mAP@

Bk R/ 77 | o /MB| % (5% |0.5/% | T

J& YOLOvV5s 701 14. 4 82.5 | 84.7 87.1 256
YOLOv5s+ECA 701 14. 4 89.1 | 83.4 91.0 232
YOLOv5s+CBAM 720 14. 8 83.3 | 83.7 87.1 133
YOLOv5s+CA 718 14. 8 88.6 | 80.6 86. 4 108

5 OEEERNBEREIES R

oo REA S B0 | A SO | A | A4 |\ mAP@ FPS
B/ | RAN/MBIER/ % | /% (0.5/%

J& YOLOV5s 701 14.4 [82.5|84.7 | 87.1 | 256
A 701 14.4 [85.1|82.4| 87.9 | 136
fiiE 6 701 14.4 | 90.3[79.3| 87.5 | 140
s 7 701 14.4 | 89.1[83.4| 91.0 | 232
i 8 701 14.4 | 86.5|84.2| 88.4 | 256

30403 KRB

T B SToU 5 2k s B0 A 80, A SCRL YOLOVSs
O HE A ek A A S ) 2 4 K R O A SO LA SToU L)
K EloU #1 Alpha-ToU P Fh i F 45 25 66 %5, H A3 20 298
A5, TR H AR B HEAT SR, SRS R K 6 Frn.
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oL LI 5 31 %
frEL frE2
cBs|cBs]csp1_1[cBs]cspL_2Ja{cBs JcsP1_3pfcBs [CSPL_1 SPPF] cBS - KAE
WA / f Concat [»{CSP2_[CBSp{ESRFE
640%640%3 / o
s fLRs T ﬁ%e

Concat

A3

Bl 10 B

oS LA s R T AR B Bk B SR I 4

Concat

5t SloU MIRUR Bl REEERTT 3.6%.
# 6 kR R AL SToU 56 4IE 52 55
ik MR SR B SR | &l | &4 | mAP@ EPS
W/ | RAN/MBIR/ Y% %/ % 0.5/% | T
Ji YOLOv5s 701 14. 4 82.5 | 84.7| 87.1 256
YOLOv5s+ SIoU 701 14. 4 90.1 | 82.3 | 90.7 232
YOLOv5s+EIoU| 701 14.4 |84.0(83.1| 87.1 | 181
YOLOv5s+ -
701 14.4 80.0 | 79.5 | 82.9 384
Alpha-IoU
3.4.4 LISy

T Bk ek BIFPN A &M, 48 SO R iR YOLOvSs
SV AKE FPN+PAN 2544 MO A SC A (1) BIFPN 4544 3F 17
LRy, B RME 7 R, WL R RS,
Bt BIFPN s, HEEMEZHANEERS T

# 8 HEhSLIR 4
o IR S 80 AT SO | #EifE | B4 |\mAP@ EPS
ot B/ | KRAN/MB| R/ % | /% [0.5/%
YOLOVSs 701 14.4 | 82.5|84.7] 87.1 | 256
YOLOv5s+MHSA| 635 13.4 | 87.685.0] 89.4 |181
YOLOvSs+ ECA | 701 14.4 | 89.183.4] 91.0 |232
YOLOv5s+ SloU| 701 14.4 | 90.1]82.3] 90.7 |232
YOLOv5s+ BiFEPN| 807 16.6 | 84.8|81.8 | 88.0 |204
YOLOvSs = 653 13.4 [88.480.2| 87.1 |133
MHSA+ECA 7 ' ' : '
YOLOvSsEMHSA) o0 |13y | a2 | 80.8 | 86.4 | 175
+ECA+SIoU 7 ' ' : ' 7
YOLOWSs+ MHSA -+
’ , 742 15.3 | 87.7|83.3| 89.3 |227
ECA-+SIoU+ BiFPN

3.4.6  XFLLSLE

0.9%. ST R 25 E B A SO R R Y R R R,
3.4.5 JHALSEIR DV (s S T =2 i = A P 12 40 7 N =
ARTCHE W 4 B J7 ik g ) 8 MHSAL ECAL 54541 YOLOv3. YOLOv3-tiny., YOLOv5l, YOLOv5m,
SloU. BiFPN. Jy [ $9E3X 4 B A A ik 07 ik A 2. YOLOvSx. YOLOvSs DL YOLOvSn $E45%f He . 528 4% 3
AAE G YOLOvSs M 25 i3l 1o 20 5 ek — #0075 s 9 ok,
W RIG R 4 Bt s — A AT S8, SEER SR W F O N[ R R X
RPN, TRWETRFEY, SR kD E RS T n BRI 2 B S IF] & | &4 | mAP@
AR IRE I . FCo A ECA T 2 9 HL I 0 K6 5 42 71 & s W71 | Foh/MB| %% %/ % 0.5/% | T
s BET 3.9%., AN, K 4B S —FImA **f”%e YOLOv3 6149 | 123.5 | 92.5|84.5| 89.0 | 86
}HﬁJrﬁMiE FI3E B IE YOLOvSs W46 4285 2. 2% . 5l YOLOv3-tiny 866 17.4 | 88.1]82.8| 87.5 | 714
WE SR, FEYRAEW] T A e Y ke E m\ﬁ)&i&EmT E*T YOLOv51 4610 92.8 87.0 | 82.8 | 88.1 119
o B o S Y()L()vS_m 2085 42.2 89.? 81.5| 89.0 | 145
57 8 BEPN RIELH YOLOv5x 8617 173.1 84.&3 82.8 | 88.6 | 79
YOLOvSs 701 14.4 | 82.5|84.7| 87.1 | 256
s MR SR BB S| A1l | 4 |mAP@ FPS YOLOv5n 176 3.9 | 84.0(81.2| 86.0 | 212
B/ | RAN/MB R/ Y | R/ %(0.5/ % YOLOv5s-
JF YOLOv5s 701 14.4 | 82.5|84.7| 87.1 | 256 MESB(A 3CH ) e 1o.3 | 87.7183.3 ) 89.3 ) 227
YOLOv5s+BiFPN| 808 16.6 | 84.8 | 81.8 | 88.0 | 204

ML AR LUA B A AT HAl LA H b s i 5 7%
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T, . EFUGE YOLOVS B HL T A G 0% K A6 . 55

AR SCHE R R AR RS B s . o, YOLOW3, YOLOvSm
P B YOLOvSx BRI A BE 5 A% SCHR H 1) 30 0 A 0 G B 45 Ky
A, AR A 3C I $8 58 vE AL FE S R/ A YOLOV3 1
12.3%, H A YOLOvSm Ay 36.2%. H A YOLOvSx fy
8.8%, M L # Wl & MK T KW EERAMEN
YOLOv5n 8% 2L K YOLOvS! 853, A SCHr 42 50 s 1 46 I
KRS, H YOLOVn 5 3.3%, [ YOLOVS! & 1.2%.,
Ak, AR YOLOvVEn £ fe /N AU E SC . XA 3.9 MB,
A IRE A K, R 86% ., JLIEASHAYIRSIA LA
SRAH s AHEE T A SO RN E B YOLOvSs, YOLOv3-
tiny, ARSCHRBE LIRS RS T 2.2%., 1.8%.
L5 LIk, ARSCHRE Y YOLOvSs-MESB 83k 78 A 45 52 i 4
WA A e MR RS B JF HAR S5 BT 1 SR 1
HARRIB R R . R T ARSI R SEE A
4 HWRIE

B FRE R S, DAL AS M s A 4 3 1 WA N A R
AN EGARXRT R, R GR 19 YOLOVSs 19 45 £ 0 1 46 A\ A
WA, I HRKIRATE, AR SGE S 23k A ER
N2 ECAER I, $1%k %L SloU, BIFPN 455 ¥ 1
7T, ¥ H % — ok 8] YOLOvSs W 45 s, ik — 25 i 1k
YOLOvSs Bk, SCIEE IR, ook i B s F M AT N
BRGNS BEAR S T 2. 2%, Keisk B AR 3 T 227FPS, 7ERE:
S T AR AL R R AR AR TS R DR B A L At
EARA IS SIS T X WA AT O BRI . (R X
NG ERBREAR S 6 . A SOk 5 S e e — iR
Ko SR AR, AR SO R R kA w . S
SF AR AT RUER X $2 2 25 5 AR R 15 3 53 I R A A U0 A i a0
TPRF9E, SRt — 4R THIRARAT o AR RCR
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